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This inVentiOn relates fo diastase Which is SUb- 
stantiälly free from enzymes that act On pë6tin, 
herein generically termed pectinases, and fo a 
method of the preparation of such diastase. 
A common procedure for preparing diastatic en- 
ZYmes is based upon the growing of mold fungi 
upon nutrient media. Fungi fr0m the genera 
Aspergi!lus, Penicillium, and lhizopus afWknown 
t0be effective and by thWcultivation of selected 
srains high yiëlds of amylo]Ytic enzmes can 
be obtained. The diastases thus pr5duëed, low- 
e-Ver, carry With them enzyme sYstems Which 
act 5n other substrates than Starch. Aïnongthese 
aë enzymes which act upon peetin. 
When diastasë is used fo digest stäch in th'e 
presence of pectin and if is desirablWto avoid 
digestion oï the pectin,, the diastase should be 
ïree oï all pectinases. Tlëre bas arisën, there- 
fore, a need for diastase free from enzymes which 
attack pectin. 
 We have round that such a pectinasë-free dias- 
tásë can be prCared by trëating an queous solu- 
tisfl Cóiitaining diastasWand enzymes aCting on 
Pëctin With urea and alloïving the rësulting sò!u- 
tien fo stand af 0 ° fo 50 ° C. until the ïerments 
hich aCt on pëctin are n ° longer active. Dias- 
ts may then be is01ated from the solutions. 
The méth5d here-dëscribed is effective for 
tëating aUy Ïo2eparation of diastase which cort- 
teins ëzymC ating off pëctin. Among the lat- 
é are p01galactfirofiasWWhich converts pec I 
tin to other prodücts afid pectinetërase which 
deïnethYlatC pectin to low-methoxyl pëctin and 
pëCti acid. The diastase is preferably Of funghl 
6igin, but if nCd hot be from this source. By 
tle prefëred procedure a selected strain of As- 
PrgZZus ]lavus, AspergiZlus orzyzae, PeïiciZZium 
gaucum, lhizopus tritici, or the like, is grown on 
nutrient media. Suitable media include crushed 
cereal grains and mixtures thereoï. Wheat Otan, 
.iddlïngs, rice hulls, soya bean meal, and the 
like may be used. The nutrient medium may 
be adjusted as fo pli. Inorganic elements may 
be supplied such as calcium, magnesium, potas- 
sium, phosphate, and the like. The usual meth- 
ps for growing ïungi on moist medi are then 
fsllsed. Steps irmlude pePrti0n Of a me- 
dium, sterilization, inoculation With a suspension 
oï spores, 'growth oï the organism on the medium, 
drying or other step fo stop growth, and extrac- 
tion of the medium, The extract itself may be 
taken and treated with urea. Alternatively, the 
enzymes present in the extract may be precipi- 
tated, as by addition of a water-miscible, vola- 
'tile, organic solvent such as ethyl alcohol, isvpro- 
pn01,1or acetone. The precipitated product :may 
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be dried, if desired, ParticulCly When :if ts:t0 :be 
S09ed. To rid it oï enZymes acting on pëctin, 
the precipitate is taken up in water and trëated 
V¢ith urea or thiourea. 
5 The urea is used as relativelY high conCëu: 
trations. The preferred concentrations are 6t0 
6.6 molar of urea, correspondingt0 aboii 00 
grams of Urea (up to saturation) per iiter:of ën 
zyme solution. Thiourea is used af approximate 
10 saturation. 
Solutions contalning Urea :or tho:fiëa ad en- 
Z@mes are aïlowed t0 tgnd unfi tlë ehzma{:c 
action On Pectin bas SubStntiall dïspëarëd. 
Suitàblè temperaturèS for stoPing the SSlfiiS 
15 are bètwen 0  Cd 50 ° C. With rimes var@ig 
from about 120 hSurs to about one ho, tie 
and température being in inVCse relaiohi. 
The pli of the solution is desirblY in the rang e 
oï 6 fo 8 but ma be varied outside 0ï this range, 
20 paticularly in the case 0ï dias£atiC enmes 
which bave stabilïties at more aidtc or mope 
aikaline levels of 
The solution used may conveniently cotain-5 % 
fo 40 % of preCipitable enzyme prodücts. Afte ad- 
OE5 dition of urea and storagë the dias/mtic enZmes 
are recoverable from the alueous sOlUtions 
through precipitation resuling by addition:of a 
water-misciblë; volàtile,.organic solvent, such as 
methanol, ethanol, is0propanol, or 'aCëtone. 
There may be als0 added fo the solution s01u- 
30 ble inorganic salts, such aS ammonium chloridè, 
sodium chloride, calcium chloride, sodium sul- 
fate, sodium phosphate, ammonium acid phos- 
phate and the like fo improve t!e ïorm or iature 
oï the precipitated enZymes. Precipittion isbet 
35 accomplished with c01d solution and c01d 
Vent, a range Of 5 ° fo 20 ° C. for this 0P:ertï0U 
being preferred. The am0unt of solvent .addëd 
may be varied from three fo ten volumes of sol- 
vent per volume oï solution. The precipitate 
may be separated by decanting and.flltering or 
by centriïuging. The separated precipitate can be 
dried af temperatures up fo about 50 ° C. without 
loss of activity. 
The process of treating diastases carrYïng-e- 
zymes which act on pectin fo yield diastases sub- 
stantially free of the latter is illustrated by the 
following spciflc C¤amÂ¤s. 
E2ample 1 
A nutrient medium was prepared bY mixAhg 
1800 parts by weight of wheat bran 1400 par 
of wheat middlings, 150 parts of lactic aci d, n d 
500 parts of water. The mixture was heatëd in 
55 .an autoclave fo steïlize  it  dnd then iU0ïted 
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Aspergillus flavus-oryzae selected because of ifs 
capacity to produce diastase in good yield. The 
suspension amounted to 5000 parts by weight. 
The inoculated mediv_m was incubated at 35 ° C. 
for 48 hours and thon dried at 50°-60 ° C. The 5 
dried product was extracted with water, yielding 
3200 parts of a 16 ° Brix extract which contained 
91% of the diastatically active substances in the 
dried medium. 
To the extract were added 1600 parts of crystaI- l0 
line urea and thon 40 parts of concentrated am- 
monia water. The pli of the so!ution was then 8. 
It was stored at 8 ° C. for 60 hours, within which 
t/me the enzymes acting on pectin had been in- 
activated. A slight precipitate, present at this 15 
point, was separated. The clear liquid was thon 
treated with glacial acetic acid, 27 parts being 
required to give a pli of 5.9. Five volumes oî 
ethyl alcohoI, cooled to 15 ° C., were then added 
per volume of treated solution. A precipitate re- 20 
sulted and was allowed to settle. The supernatant 
liquor was drawn off and the precipitate was 
washed twice with three volumes of cold ilcohol. 
The pïecipitate was separated by centrifuging 
and dried at 40 ° C. 25 
The product had a high diastatic activity and 
had no noticeable effect on a pectin solut/on. 
Exampl 2 
Eighty gallons of an extract which was obtained 3o 
from a culture of Aspergillus oryzae on moiæt bran 
and middlings and which had a density of 16.5 ° 
Brix was treated with 250 pounds of urea and 
stirred for an hour to dissolve the urea. The pli 
of the solution was thon 5.95. The pli was brought 35 
to 7.7 by the addition of eleven pounds of 26 ° 
Baumé ammonia. The volume was now 110 ga!- 
lons. The temperature of the solution was thon 
adjusted to 12 ° C. and maintained at this retapera- 
tare for 80 hours. The pli was thon lowered to 4o 
a value of 6 by addition of 4.5 lbs. of acet/c 
acid and 1.5 ]bs. of ca!cium chloride. The treated 
solution was then mixed with 500 gallons of ethyl 
alcohol which had been cooled to 15 ° C. The mix- 
ture was thorough]y stirred and al]owed to stand. 
In about two hours the precipitite hid settled 45 
into the Iower hall of the mixture. The clear 
liquor was drawn off. About 200 gallons of alco- 
hol was stirred into the remaining liquid and the 
mixture igain allowed to stand. After an hour 
the c]ear supernatant ]iquor vas again drawn off 50 
and the ,precipitate was resuspended in about 200 
gallons of a]coho] and again a]]owed to sertie. 
After clear liquid had been removed, the pre- 
cipitate was isolated by centrifuging. It amount- 
ed to 23 pounds when dry. The product was rich 55 
in diastase but had no activity towards pectin. 
Exampl 3 
The procedm'e of Example 2 was fo]]owed ex- 60 
cept the urea-enzyme solution was stored for 96 
hours. There were obtained from the treated 
solution 24 pounds of diastase free from 
pectinase. 
Example 4 65 
There were taken 150 parts by weight oï the 
precipitate obtained through addition of ethyl 
alcohol and acetone o the extract from bran 
on which a selected strain of thizopus nigricans 
had been grown. The precipitated enzymes were 70 
dissolved in a solution from 181 parts of urea and 
362 parts oï water. The solution was adjusted by 
addition of immonii to a pli .of 7.5. It was then 
stored ai 9 ° C. for 88 hours. Since some sludge 
wa presnt at this point, h olution wa pasel 7 
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through a centrifuge and a clear portion of 543 
parts was obtained. One hundred parts of am- 
monium dihydrogen phosphate were added to the 
solution. The ptt of the solution was then 5.8. 
Two thousand parts of ethy] a]coho] were then 
run into the solution and the resu]ting mixture 
wel] stirred. It was then allowed to sett!e and the 
precipitate was washed twice with co]d a]cohol. 
The so!id was rinally separated on a ri]ter in a 
yie]d of 133 parts (dry). The product was high]y 
effective in ]iquefying starch but was free of 
enzymes acting on pectin. 
Exampl 5 
A solution of 100 parts by weight of precipitated 
enzymes from the extract of the cultme of 
Aspergillus oryzae on moist bran and middlings 
was prepared in 250 parts of water. The pli of 
the solut/on was adjusted to 7.7 with ammonia 
and thiourea was added anti] the solution was 
approximate!y saturated therewith. A port/on 
of the solution was cooled to 8 ° C. and held at 
this temperature for 162 hours. Analysis at that 
time showed that 98.5% of the pectinase activity 
had been destroyed, while 86% of the originil 
diastatic activity remained. 
Another portion of the solution was held at 
25 ° C. for 100 hours. Over 99% of the pectinase 
had then been destroyed with but slight decrease 
in diastatic activity. 
The diastase which is produced by the method 
of this invention is distinguished from other 
diastases by being substintiilly free of pectinases 
and by being active at a pli of 3.5 or less. Thus, 
by tests for these characteristics one cin dis- 
tinguish the diastase resu]ting from the process 
of this invention from other funga] diaætsseæ and 
from diastases of other origins. 
We claire: 
1. A process for preparing diastase free from 
enzymes act/ng on pectin which comprises form- 
ing a solution of (1) a member of the class con- 
sisting of thiourea and urea and (2) diastatic 
enzymes accompanied by enzymes acting on pec- 
tin, said solution having a pli at which said 
diastatic enzymes are stable and being relat/ve]y 
concentrated with respect to said member, stor- 
ing the solution at a temperature between 0 ° and 
50 ° C. unti] the act/vity of the enzymes acting on 
pect/n has essentia]ly disappeared, and separat/ng 
diastase from the stored solution. 
2. A process for preparing diastase free Ïïom 
enzymes acting on pect/n which comprises pre- 
paring .with a ptt of 6 to 8 an aqueous so]ut/on 
of enzymes which act both on starch and on pec- 
tin and of urea at a concentragion of 6 to 6.6 
mo]ar, aI]owing the solution to stand at 0 ° C. to 
50 ° C. for 120 hours to one hour, and sèparating 
diastase from the stored solution. 
3. The process of claire 2 in which enzymes 
which are stored in solution are of ïunga] origin. 
CAR V. SMYTHE. 
CLIFFORD E. NEUBECK. 
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